Abstract: A meteorite impact structure of Late-Proterozoic age has recently been recognized at Gardnos in the Hallingdal area, South Norway. The structure is situated in pre-llOOMa gneis ses and metasediments, and consists of a zone of autochtonous breccia, a suevite (impact melt) breccia and a series of unbrecciated crater fill sediments. In the late Silurian, the impact structure was overrun by Caledonian nappes, leading to low-grade metamorphic recrystallization (T rnax :s; 400oC, P rnax � 2.5 kbar). Shocked quartzite from the autochtonous breccia is impregnated by fine-grained carbonaceous material, giving it a nearly black colour in hand specimens. 400oC, this corresponds to isochore pressures of 1 to 2.5 kbar, which is compatible with a Caledonian cooling and uplift path, but not with the extreme pressure at the moment of the impact, nor the low pressures (P :s; 0.2 kbar) encountered in the shallow parts of the impact structure during the final stages of post-impact cooling.
Introduction
The existence of hydrocarbon fluid inclusions in minerals in igneous and metamorphic rocks and in ore deposits indicates that hydrocarbons, and methane in particular, can form in nature by pro cesses other than the degradation of biogenic ma terial (Konnerup-Madsen et al., 1979; Ettner et al., 1993 Ettner et al., , 1994 Munz et al., 1995) . The hypo thesis that methane may escape from the mantle along deep fractures, to be trapped in suitable reservoirs within the upper continental crust, such as meteorite impact structures, was suggested by Gold (1979) . This hypothesis of a mantle origin of methane in the upper crust is contradicted by all 001:10.1127/ejm/8/5/0927 available data on fluid inclusions in mantle xeno liths (e.g. Roedder, 1965 Roedder, , 1984 Roedder, , 1994 Andersen et al., 1984 Andersen et al., , 1987 Pasteris, 1987) , and by the nega tive results of the Siljan (Sweden) deep drilling experiment in a large meteorite impact structure within the Baltic Shield (Kerr, 1990; Gee, 1992) .
Since meteorite impact structures have been sug gested as a critical type of environment for hydro carbons of deep origin (Gold, 1979; Gold & Soter, 1980) , it may be worthwhile to examine a me teorite impact structure with abundant methane in 
